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Path planning of manipulator based on improved RRT " algorithm
SUN Pengfei, YAO Rao, ZOU Chenwei, WANG Dazhong
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Abstract; The traditional Rapidly—exploring Random Tree algorithm ( RRT) has long search time, low sampling efficiency and
tortuous planning path, and the Rapidly—exploring Random Tree star algorithm ( RRT ") has the problems of no direction, slow
convergence speed and low search efficiency. For this situation, an improved RRT " algorithm is proposed to solve the problem that
the two algorithms can not search the path in time in barrier—free environment. Firstly, when the algorithm begins to search, the
starting point and the target point are connected to determine whether it can be reached directly, so as to reduce useless search. If it
cannot be reached directly, the original search algorithm is maintained to expand nodes. Secondly, the target bias strategy is
introduced to guide the growth direction of the nodes in order to reduce the blind expansion of random tree nodes. After that, in
view of the problems of tortuousness in generating the final path and too many nodes in the random tree, the path is simplified to
reduce the path nodes, and then the simplified path is optimized again to obtain a collision—free path from the starting point to the
target point. The improved algorithm is verified by experiments on Matlab platform, and compared with other algorithms, the
effectiveness and superiority of the improved algorithm are verified.

Key words: improved RRT " algorithm; path planning; robotic manipulator; target bias

0 3 = CVAE T HUAMES F) sl [P AL, ATLBRUES 0 e (IE B A AL
B 3] IR A AT AR5 S AU A i R A T o DA B IR R AC A

AR WS T A S AL, Skl HRE— AR MG RO FAR AR ORI A
I, BEFAUBE TARATL 55 MR MU R, b i K i i TE A P HUE BF 5T, HILIRE 12 3 A AR 1k
PRI HETS R e AR Bl O TR R R SRR, PR T R — Rl T 8 Il B

BB Ligih oy mang /%5 H (20030501100)

EERA: PG € (1999—) , B W-ERFgR A, EZARFETT W) MU, BEAR LA 5 4B EE (1996—) , 55 A -E W52k FEMESE 7 )« RIR AL 3,
EURTUN; R (1966—) , 5 14 B2, FEF5T7 I R EMALES AHR 2 AR fe il i 5 f s o, ) ik it 5

BISMEE: 4 BE(1976—) L 14 #Us, BS54 . 3D BTk i & 5 A sl Ak =55 . Email: yaorao@ sues. edu. cn |

IAS EHA: 2023-10-08 VT ETEE R At b A




172 oo ®m M5 M OH

ERRES

BT B HLE f g sh ot o w2 w R
BRI A A D N T3 (APF)
MR PR (PRM) ) AL 48 R FEHLA ( RRT)
BED A X R R 138 S LRI T AT Bk
JE— PR T R R % G B AR R SRk (R R
PR, AiE AT R dezs ], APF Bk HLR Y %1%
RS ANJRERE , 3X S AR ME B IR e 2 H AR A,
PRM e —Fh 3k TR R G Bk R PR,
(AFFEXPIRA 22 BT AL EE 1 RRT 89k A
BN AR 2 [ RAE s HEA T REHLR AR, AT ZEXP IR
ZS [t T AL B R RRT Bk 1z v FH F AL
MR BRI {H RRT Bt — R 2 17
FERLS AR T AN 13 AN -1 R R AR 55 )
DRI 0 A B B 3 2 0A vk SR i vk
BIUAHES 1) foe P B 8 TR i)

BT X 18 2R B ) W) B, Kuffner 2524 Z 42 H T
Bi-RRT 8351, 2 4Bl LA A0 4 A5RT B A
G A KA AR PR T R A B ER R A S B
Jo, MHEH T RRT-connect B3k H 5 T 54 R
) Karaman 25245 B BRI T RRT 8036, %
A I B AR ALY SR A L D T AT
A5 R T AL BIRCR, Jordan SR R
Bi—-RRT " ( Bi — directional RRT™ ) . Bl XX [a] § Ji& )
RRT " 53 i 2o e b i % 30 R B A 3R A e A B A%
SCHRL 107 WUPK: APF S99 N T 514 ( AAF) 5 RRT
B R T —Fhei iy AAF-RRT 894,

EJR S Se R HR X RRT 340619 A5 i ik
HE A XA A TR BEXF 3R RRT 5303 1 B
BUPEE A A0 5 A2 AN 6 0 TR AL, SCHR[ 11 ] 45 5 SR
RRT 535 H BG-RRT B3k A s, 4 17 —Fh 1-0
BG-RRT Bk, BB B FE AL R 50 48 5w
KMRACR AT, SCHR[ 1242 T —Fh 3T B A
SR 7 W A G RRT B 3l (1] B RE it
2RO fRT Ak I A2 DS 3 R, A AR B S W A AR
SCHR[ 13 #2EH T —FP LT RRT A1 B AR5 £ 1 4
SHE TR ET RRT B Rz, 3
B[ 14782 8 T 5F 3 RRT(S-RRT) A%k, 5 k4R
T AT R i R 2 R B AR AR R, LA
AL N T (- A S 2 v AT R . Tk
DL B3 RRT S50 AR R

DL 3T RRT Sk 1) 5 i) — Se it 5%, 5
SEA AT R TR I T AR RN, Xt TCRR
TEPREE B AR R LA AL 58 RRT BV RBCRAE, B
12 Jo o 22 1) ) LB 1 — R kil RRT 509, %07k

T SR P B 5 R RS A5 R b a1 mT LR
B3k, A A JoRRe R PR T ICHIAHE 3 AR IE 51 A
FI b i 5 S, DT 5 | BT 5 ) 2R T 1) i
RERIE A, i AT B A T AL R AR T A%
TRl

1 HHWFHIEIHESH

ARHBFZE LA PUMAS60 2 AHLIE B FFE X4,
HAEHWE 1 FrR, SCPRAPRME DH S50k
SLABRRR  IFTER 1 AT T HARR) DH S5,

1 PUMA-560 T #HHFREE
Fig. 1 Schematic diagram of the PUMA - 560 industrial
manipulator
%1 #HHF DH Bk

Table 1 DH parameters of the manipulator

i o,_,/rad  a,_;/mm d;/mm 0,/rad
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2 0 100 0 0,
3 pi/2 10 20 0,
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Fig. 2 Random tree extension of RRT algorithm
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Fig. 3 Random tree extension of RRT * algorithm
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